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ˍȅ͉̲͛ͅ
໲໐شڠજ͉́ॳତഎڰ൲Ȇତڠഎڰ൲ͬਰ৘̵̯Ȅତ
ڠഎ̈́এࣉႁȆນ࡛ႁͬ֗̀Ȅڠ͐փဳ̭ͬࣞ͛ͥ͂ͬܖ
ུ༷ૻ̱̤͂̀ͤȄڠࢷޗ̤̫֗ͥͅॳତȄତڠ͈ڠਠփ
ဳͬਹণ̳̠ͥ͢ঐഊ̱̞̀ͥˍȫȅ̹࣭͘ၛޗ֗ଽॐࡄݪ
ਫ਼ͥ͢ͅ஠࣭ڠႁȆڠਠેޙ಺औ̤̞̀ͅॳତȄତڠ͉ຈ
̴৘ঔ̯ͦͥޗش̱͂̀Ȅڠࢷޗ̤̫֗ͥͅڠႁ͈ঐດ͂
̱̀ਹါ̈́ޗش̞͂̈́̽̀ͥˎȫȅ̱̥̱̦̈́ͣȄඅͅ੫ঊ
୆ര͉ࣞڠා̈́ͥ̾ͦͅͅॳତ̦࠹̞̞̩̈́̽̀ͅ߹࢜
̜ͤͅȄ଼ୡ͜ئ̦̞̩̭̦̽̀͂ఉ̞̠̜́ͥ͢ˏȫȅ
࡛हȄŊńŕȪŊůŧŰųŮŢŵ ŪŰůġ Ţůťġ ńŰŮŮŶůŪŤŢŵ ŪŰůġ
ŕŦŤũůŰŭŰŨźĪ ͬ၌ဥ̱̹ޗ̱֗͂̀ΟΐΗσޗऺ̦਎ު
́ڰဥ̯̠̤ͦͥ̈́̽̀ͤ͢ͅȄΗήτΛΠ౤ྎ͈̈́̓
Ŋńŕܥܕ̦୆ര͂̽̀ͅ૸߃̧͈̞̈́̈́̽̀̀ͥ͜ͅːȫȅ
̷̠̞̹̽ Ŋńŕͅ۝̞ͦ̀ͥ઀ڠ୆͈̹͈͛ޗ֗ဥͺί
ςΉȜΏοϋ̦ఉ̩ै଼̯̤ͦ̀ͤȄłűűŭŦ ২̤̫ͥͅ
ŪőŢť ͈ાࣣȄ˓ྔ Ķĭııı ոષ͈ޗ֗ͺίςΉȜΏοϋ̦
ローカルアイドルによる算数教育ゲームの開発について
ఆനȁ౶࿟ɖ
Development of arithmetic education game with local idols
Tomonari MURATA
We develop an education game by which students who are weak in arithmetic can enjoy 
studying. So they will be good in arithmetic results by completing a game stage. Especially school 
girls will be interested much and continue playing it, because local idols appear on this game. They 
are admiration for school girls. Furthermore students can easily play from any tablet PC, because 
executing this game is possible only internet connection. So this game's arithmetic questions are 
supported textbooks of the elementary school as well as the calculations. Thereby, the learning 
of students will be able to follow the class progress in the school. Students also can review wrong 
answers to questions on assurance tests. We discuss in this paper about these features and report 
development status this game.
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࢖ٳ̯̤ͦ̀ͤȄ඾ུ̫࢜઀ڠॳତͅ۾̳͈͉ͥ͜ Ĳıı
ոષ̜ͥ͜ˑĪȅ̱̥̱Ȅ੫ঊ୆ര͈̹͛ͅඅا̱̹ͺίς
ΉȜΏοϋ͉ంह̵̴Ȅౙ੗̈́ࠗॳͬ߫ͤ༐̳̺̫͈͈͜
̦ఉ̩ȄΗήτΛΠ౤ྎ͞ őń͈۪ޏ͉̽̀͢ͅঀဥ̧́
̞̈́ાࣣ̜ͥ͜ȅུࡄݪ͉́Ȅ͈̠۪̓̈́͢ޏ́͜൲ै̳
ͥ੫ঊ઀ڠ୆͈̹͈͛ޗ֗ͺίςΉȜΏοῧ̱̀ȄυȜ
΃σͺͼΡσͬκΙȜέͅޟྙͬ঵̽̀ίτͼ̧̦́ͥ
̠̈́͢ΟΐΗσΊȜθͬٳอ̳ͥȅ̷͈අಭͬոئ͈ࣜ࿒
̷̸̤̞݈̀ͦͦͅა̱̞̩̀ȅ
ȆలˎડȝȝΊȜθ
ȆలˏડȝȝυȜ΃σͺͼΡσ
Ȇలːડȝȝ৘࣐۪ޏ
Ȇలˑડȝȝ࿚ఴ͈ඤယ
डࢃུ̱͂͛͂̀͘ͅࡄݪ͈ૺೃેޙ̞̾̀ͅ࡞ݞ̳ͥȅ
ˎȅΊȜθ
ུͺίςΉȜΏοϋ͉ΊȜθ̜́ͤȄུა໲̤̫ͥͅ
ɖഩঊૂ༭ࢥڠش
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ȶΊȜθȷ͉͂ΗήτΛΠ౤ྎ͞ őńͬ၌ဥ̱̹ΟΐΗσ
ΊȜθ͈̭̜͂́ͥȅΊȜθ͉͂ܿ੅͈ૺا̽̀͢ͅ་ا
̱̞̩̹̀͛୲చഎ̈́೰̴̧͉݅́Ȅȶ̶̈́ΊȜθͬ঵௽
̱̀ဋ͍௽̫͈̥ͥȷ̞̠͂࿚̞͈൞̢ͬ೏ݞ̳̭̦ͥ͂
ΊȜθུ͈ৗ̜́ͥ͂໦ଢ଼̯̞ͦ̀ͥ˒ȫȅ̹͘ΊȜθ଻ͅ
̞͉̾̀ෞ͈ȶ༭ਫͬݥ͛̀ڠਠ̳ͥॽழ͙ȷͬ၌ဥ̱̹
͈͂͜೰̳݅ͥ૽̞ͥ͜˓ȫȅ
ུࡄݪ̤̫ͥͅΊȜθ͈৽ါ̈́ၠ̞ͦ̾̀ͅ଎ Ĳͅা
̳ȅ̴͘Ȅ଎ˍऒષ͈ΗͼΠσْ࿂̥ͣΊȜθ̦ইͤ͘Ȅ
ȶΊȜθΑΗȜΠȷ͈δΗϋͬΗΛΙȪ·ςΛ·ȫ̳ͥ͂Ȅ
଎ֲષ͈ιΣνȜْ࿂͒֊൲̧́ͥȅֲષْ͈࿂́ΑΞȜ
ΐͬ஖఼̳ͥ͂Ȅऒئْ͈࿂ͅ୨ͤఢͩͤΊȜθ͈ඳօഽ
ͬτασ̮͂ͅ஖఼̧̦́ͥȅτασͬ஖఼̳ͥ͂ΊȜθ
̤̫ͥͅ୽൰͈ٳই͂̈́ͥȅȶˎȼ˒Ɂȷ̞̠̠͂͢ͅॳ
ତ͈࿚ఴ̦੄ఴ̯ͦȄٜ൞͂̈́ͥତলͬίτͼμȜ̦ΗΛ
Ι̳ͥȅୃٜ͈ତ̽̀͢ͅഌ̜́ͥκϋΑΗȜͬു̳̭
̧̦͂́Ȅশۼ̨̦̥̥̳̹ͤͤȄະୃٜ̱̹̳ͤͥ͂
ΘιȜΐͬ਋̫ͥȅΘιȜΐͬ਋̨̫̳̱̠̀͂͘ΊȜθ
΂ȜΨȜ͂̈́ͥȅশۼଷࡠඤͅഌͬു̧̳̭̦͂́ͦ͊Ȅ
ΑΞȜΐ·ςͺ͂̈́ͤȄΊȜθඤ̤̫ͥͅࠐࡑ౵̤͞߄ͬ
༭ਫ̱͂̀ڕං̧̳̭̦ͥ͂́ͥȅ̷ུͦͤ͢ͅΊȜθ͉
ȶ༭ਫͬݥ͛̀ڠਠ̳ͥॽழ͙ȷ̜͉̹̀ͥ͛͘ͅȄΊȜ
θ଻ͬခ̱̞̀ͥ͂ࣉ̢ͣͦͥȅ
̭͈ΊȜθ͈ΐλϋσ͉œőňȪυȜσίτͼϋΈΊȜ
θȫ̜́ͥȅœőň͉ഌͬു̱Ȅࠐࡑ౵ͬං଼̀ಿ̱Ȅ̷
ً͈೾́ຈါ̈́ͺͼΞθͬฃ̹̽ͤȄͼαϋΠٜ̞̹ͬͤ
଼̱̞̩̭̀͂́ၛ̳ͥ˔ȫȅ
අུͅડ̤̞͉̀ͅίτͼμȜͅΊȜθͬࠑ௽എ͞ͅ
̵଼༹༷̞ͣͥ̾̀ͅಿါள͂ฃ̞໤ါள͈ˎ͈̾ࣜ࿒
̫݈ͩ̀ͅა̳ͥȅ
ˎȅˍ ȁ଼ಿါள
œőň̤̞͉̀ͅȶίτͼμȜ̦ഌͬു଼̱̀ಿ̱̞̀
ً̩೾̦̞̥ͅ࿂ฒ̞̥ȷ̞̠̭̦͂͂ਹါ̜́ͥ͂೹մ
̯̞ͦ̀ͥ˒Īȅ
ུࡄݪ͉́ഌ͂୽̠໐໦̦ॳତΡςσ͈࿚ఴ̈́̽̀ͅ
̤ͤȄ߫ͤ༐̱̀୽൰Ȫڠਠȫ̳̭ͬͥ͂́࿚ఴ்̦̩ୃ
ږٜ̫̠̞ͥ̈́̽̀ͥ͢ͅͅȅॳତ͈࿚ఴ̦ၑ̧ٜ́ͥ͢
̠̈́ͥ̾ͦ̀ͅͅȄୃٜତ̦௩̢ίτͼμȜȪ୆രȫু૸
଼͈ಿ̦ুட̥̠̞͂ͩͥ̈́̽̀ͥ͢ͅȅ
ུ̹͘ΊȜθ͉́৽૽࢖͂̈́ͥ΅λρ·ΗȜ̦୽൰ͬ
̳ͥȪίτͼμȜ̦ॳତ͈࿚ఴٜ̩ͬȫ̭͂́Ȅ଎ˎͅা
̳ȶέ͹ϋȷ̞̠͂ࠐࡑ౵ͬڕං̧̳̭̦ͥ͂́ͥȅέ͹
ϋ̦֚೰ତ௩̢ͥ͂ρϋ·̦ષ̦̠̤ͥ̈́̽̀ͤ͢ͅȄ
ȶρϋ·ȷ̦ ષ̦ͥ̾ͦͅ ȶ̀ظȷȄȶΘϋΑȷ̈́ ͈̓ΩριȜ
Η͜௩ح̧̱̞̀୽൰̦ခ၌̞̩̈́̽̀ͅȅ
଎ˍȁΊȜθ͈ၠͦ
଎ˎȁ΅λρ·ΗȜ͈ρϋ·
ĹĶ
̯ͣͅ଎ˏ͈̠͢ͅ৽૽࢖ոٸ͈ಏۼ̱͂̀υȜ΃σ
ͺͼΡσ͈ιϋΨȜȪలˏડ́મ̱̩୰ྶ̳ͥȫ଼ͬಿ̯
̵̧̭ͥ͂́ͥ͜ȅ୽൰̥ͣංͣͦͥତ͈ࡠ̹ͣͦͺͼΞ
θ̽̀͢ͅιϋΨȜ͈ȶρϋ·ȷͬષ̧̬̭̦ͥ͂́ͥ͢
̠̤̈́̽̀ͤͅȄ଼͈֗ఉအا̦خෝ̞̈́̽̀ͥͅḙ̏ͦ
͈ͣœőň͈ါளͬັح̳̭ͥ͂́Ȅ଼ಿ͈ഽࣣ̞̦৘ۜ
̧́Ȅࠑ௽എͅΊȜθ͈ίτͼ̧̦́ͥ͂ࣉ̢ͥȅ
ˎȅˎ ȁฃ̞໤ါள
੫଻͈ఉ̩͉ฃ̞໤̳̭̦ͬͥ͂ࢡ̧̜́ͤ˕ȫȄΑΠτ
Αٜક͈̹͈͈̜̠̜͛́ͥ́ͥ͜͜͢ ĲıĪȅœőň̤̞ͅ
̀ȶͺͼΞθͬࣔව̳ͥȷ̞̠͂ါள͉ຈ̴̞̞̞͂̽̀
͕̓܄ခ̯̤ͦ̀ͤȄͺͼΞθͬ৾৤஖఼̱̀ࣔව͈փএ
ࠨ೰̳ͬͥ࿂ฒ̯̦œőň͉͂̽̀ͅਹါ̺͂೹մ̳ͥ૽
̞ͥ͜ĲĲĪȅུ ΊȜθ͉́଎ĵ͈̠͢ͅฃ̞໤̳̭ͬͥ͂́Ȅ
ΊȜθඤ̤̞̀ͅͺͼΞθȪͺ·Γ΍ςȜȫͬ਀ͅවͦͥ
̧̭̦͂́ͥȅ̢̹͂͊଎ː͈̠͢ͅȶ̦͇͛ȷࣔව̱̀
௡๵̱̹ાࣣȄȶέ͹ΛΏοϋȷ̞̠͂ΩριȜΗ̦௩ح
̳ͥȃ̷ͦͤ͢ͅΊȜθͬခ၌ͅૺ̧̭̦͛ͥ͂́ͥḙ̏
͈ฃ̞໤ါளͬັح̳̭ͥ͂́Ȅ੫଻͂̽̀ͅڢ̱̩ίτ
ͼ̧̦́Ȅœőṉ͈̌͂̀࿂ฒ̯͜೹ރ̧́ͥ͂ࣉ̢ͥȅ
̹͘଎ˑ͈̠͢ͅͺͼΞθͬ௡๵̳̭ͥ͂̽̀͢ͅȄ
΅λρ·ΗȜ͈ٸࡉͬ་ا̵̧̯̭̦̠ͥ͂́ͥ͢ͅ
̞̈́̽̀ͥȅ଎ˑ͈႕͉́ȶΥ΋͙͙ȷͬ௡๵̧̱̹͈͂
အঊ̜́ͥȅ̷̸͈ͦͦͺͼΞθ͈ழ̵͙ࣣͩ̽̀͢ͅఉ
द̈́Ψς΀ȜΏοϋ̦خෝ̤̈́̽̀ͤͅȄίτͼμȜඊু
͈΋ȜΟͻΥȜΠ̧̦̠̞́ͥ̈́̽̀ͥ͢ͅȅ಍̵ఢ̢͈
ΊȜθ̱͂̀૽ܨ̜́ͥ੫଻̫࢜ΊȜθ̱͂̀ȶͺͼ΃
Μȷ̦̜ͤȄคષ̦ࣞ ĲĶĺ ؙ׫̞͂̈́̽̀ͥ ĲĲĪȅ
ུΊȜθ̤̞̀͜ͅ಍̵ఢ̢ါளͬح̢̭ͥ͂́Ȅ઀ڠ
୆੫ঊͅచ̱̀೷ࢯ̩̈́ΊȜθͬই̵̧̯̭̦͛ͥ͂́
ͥȅฃ̞໤ါள̵ࣣͩ̀͜Ȅ̯ͣͅڢ̱̩ࠑ௽̱̀ίτͼ
̦خෝ̈́ͥ͂ͅࣉ̢ͥȅ
ˏȅυȜ΃σͺͼΡσ
υȜ΃σͺͼΡσ͉͂৽ͅ౷֖͈ڰ଻ا଼͈̹͛ࠫͅ
̯ͦͥͺͼΡσΈσȜί͈̭͂́Ȅఱസঌ࠷ͅਬಎ̳ͥͺ
ͼΡσͅచ̱̀Ȅ౷ུ༷ͅݶ౷ͬࢹ̢̹͘͘౷ࡓͬಎ૤ͅ
ڰ൲̳ͥ౷֖ࡠ೰ͺͼΡσ͈̭̜͂́ͥ ĲĳĪȅ
ུࡄݪ͉́໛֔ࡇ͈̮൚౷ͺͼΡσ̜́ͥȶͺηȡ΄
଎ˏȁιϋΨȜ͈ρϋ·
଎ːȁฃ̞໤ْ࿂
଎ˑȁΥ΋͙͙ͬ௡๵̱̹শ͈႕
଎˒ȁͺηȡ΄Α͈ρͼή͈အঊ
υȜ΃σͺͼΡσͥ͢ͅॳତޗ֗ΊȜθ͈ٳอ̞̾̀ͅ
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ΑȷͬκΙȜέ̱̹ͅΊȜθͬٳอ̳ͥȅͺηȡ΄Α͉
໛֔ࡇा֔ঌ̜ͥͅΏοΛάϋΈΓϋΗȜȶͺσίρΎ
ͺηȷͬݶത̱͂̀ڰ൲̳ͥυȜ΃σͺͼΡσ̜́ͥ ĲĴĪȅ
଎˒ྀ̜̠ͥ͢ͅͅ਩ാဟ Ĳķশ̥ͣͺσίρΎͺή࣐
ͩͦͥ೰ܢρͼή͉́໹޳ĺıྴ͕͈̓۷ݖ̦ང̞ͦ̀ͥȅ
๞੫ͣͬΊȜθ͈৽૽࢖̳̭͂ͥ͂́Ȅ઀ڠࢷ͈੫ঊ୆
ര֑͂̽̀ͅგ̩ۜ̈́ޟྙͬ঵̽̀ίτͼ̧̦̠́ͥ͢
̈́ͥ͂ͅࣉ̢ͥȅ
අͅոئ͈ˏࣜ࿒ͅ໦ུ̫̀ΊȜθ͈ͺͼΡσΊȜθ
͉͈̈́ͣ́අಭ̞̾̀ͅ࡞ݞ̳ͥȅ
ˏȅˍ ȁͺΨΗȜ
ུΊȜθ͉́ड੝͈౲ٴ́ίτͼμȜ͈໦૸͂̈́ͥͺ
ΨΗȜͬै଼̳ͥȅͺΨΗȜ͉లˎડ ȸ଼͈ಿါளȹ͞ ȸฃ
̞໤ါளȹͅ੄̧̹̀৽૽࢖͂̈́ͥ΅λρ·ΗȜ̜́ͤȄ
଎˓͈̠͢ͅฯ߿Ȅ࿒͈ࠁȄว͈૗Ȅฯ͈૗Ȅ൹͈૗͂
̞̹̽૸ఘഎါளͬίτͼμȜ̦ুဇͅ୭೰̧̠́ͥ͢
̞̈́̽̀ͥͅȅ̹͘ͺΨΗȜ͈ྴஜ͜ίτͼμȜ̦ুဇͅ
ࠨ͛ͣͦͥȅ̷ͦͤ͢ͅै̹ͣͦͺΨΗȜ̦ͺηȡ΄Α͈
֥֚͂̈́ͤȄȶ̜̥ȷȄȶ̜̤ȷȄȶ̩ͧȷ͈ΙȜθ̈́̽̀ͅΊȜ
θඤ͈ͺͼΡσ͂ρͼῄ४ح̧̳̭̦ͥ͂́ͥȅ
ίτͼμȜ̦ুဇͅͺΨΗȜͬ୭೰̧́Ȅু૸͈໦૸ͬ
ΊȜθ͈ಎͅ४ح̵̯̭ͥ͂́ͺΨΗȜͅచ̱̀Ք಍ͬ
̲ۜȄͺηȡ΄Α͈ιϋΨȜ଼͂͂͜ͅಿ̱̞̩̭̀͂
́Ȅίτͼͬࠑ௽̵̯̹͈ͥ͛κΙαȜΏοϋ̦ષ̬ͣͦ
ͥ͂ࣉ̢ͥȅ
ˏȅˎ ȁιϋΨȜ͈حව͞௾ު
ͺͼΡσ͈ΊȜθͬैͥષ́࿚ఴത͂̈́̽̀੄̧̹̀
̭̱͂͂̀ȄιϋΨȜ̦শܢ̽̀͢ͅ૧ܰحව̱̹ͤȄ௾
ު̱̹̳̭̜̹ͤͥ͂́̽ȅ൚੝ٳอ̱̞̹͈͉̀́͜଎
˔͈̠͢ͅιϋΨȜ̷̸ͦͦͬȶॳତ͈࿚ఴͬ൞̢ͥତল
͈δΗϋȷ̳̭͂ͥ͂́ॳତΊȜθ̱̞̹̀ͅȅ̷̸ͦͦ
͈ιϋΨȜ̦ࡥခ͈૗ͬ঵̤̽̀ͤȂ̷̵ࣣ̹ͦͩͅ۰ౙ
̈́ͺΣιȜΏοϋ̱ͬ̀ΊȜθ͈׵੄̱̞̹̀ḙ̦̏͂ͧ
ĳıĲĶ ා˕࠮͈౲ٴ͉́Ȅ଎˔͈ιϋΨȜˎྴ̦௾ު̱̀
̤ͤȄ૧ιϋΨȜ̦˓ྴحව̱̞̀ͥȅ૧ιϋΨȜ͈ͺΣ
ιȜΏοϋै଼ಎͅȄ̷͈ιϋΨȜ̦௾ު̱̱̠̭̀͂͘
̜ͤ͜Ḙ͈͉̏́͘͘ιϋΨȜ̦་̹͍ͩͥͅॽমၾ̦௩
ح̱̱̞̀͘ȄΊȜθ଼͈̦ۖܓ̭̹͐ͦͥ͂͂̈́̽͘ȅ
࿚ఴٜͬࠨ̳̹ͥ͛଎˕͈̠͢ͅˏȡˑྴ͈ȶ̜̥ȷȄ
ȶ̜̤ȷȄȶ̩ͧȷ͈ΙȜθͅ໦̫̀Ȅྴஜ̦੥̥̹̺̫ͦ
͈ͺͼ΋ϋ̱̹ͅȅ̷ͦͤ͢ͅιϋΨȜ஠֥໦͈ͺΣιȜ
଎˓ȁͺΨΗȜ୭೰ْ࿂
଎˔ȁ൚੝͈ΊȜθմ
଎˕ȁΙȜθ͈ιϋΨȜͺͼ΋ϋ
Ĺĸ
Ώοϋͬै଼̳ͥ਀ۼ̦જ̫ȄιϋΨȜ་ࢵͥ͢ͅॽমၾ
͜ࠚࡘ̧̳̭̦̹ͥ͂́ȅιϋΨȜ̷̸͈ͦͦ׵੄̧͉́
̩̹̦̈́̈́̽Ȅల ĳડ͈ȸ଼ಿါளȹ̤̞̀ͅιϋΨȜ
͈ρϋ·଼ͬಿ̵̯̭ͣͦͥ͂͞ȄιϋΨȜ͈ίυέͻȜ
σͬͺηȡ΄Α͈࢖৆γȜθβȜΐͅςϋ·̳̭ͥ͂́Ȅ
ͺηȡ΄ΑιϋΨȜ͈ͺάȜσ͞׵੄͉਱໦̜́ͥ͂ࣉ
̢ͥȅ
ˏȅˏ ȁ۷࢕౷͈તٚ
ͺηȡ΄Α͉໛֔ࡇ͈౷֖ڰ଻ا͈̹͈͛υȜ΃σΈ
σȜί̞̠̭͂͂́ȄΊȜθ͈ಎ́۷࢕౷̦ત̧ٚ́ͥ͢
̠̞̈́̽̀ͥͅȅ۷࢕౷͈ૂ༭͉໛֔ࡇ۷࢕ৢ૯ளऺਬ̥
ͣঀဥ̱̞̀ͥ ĲĵĪȅ
ΊȜθ̤̫ͥͅࢲၞΑΞȜΐȪͺίςΉȜΏοϋષ͉́
ρͼήȫͬ଎ ĲıȪŢĪ ͈̠͢ͅ໛֔ࡇ͈۷࢕౷̱͂̀ȶ൐
ଂཏȷ͞ ȶ܃ؖઽȷ̈́̓ͬ୭೰̱̞̀ͥȅ̷ ̸͈ͦͦঌ಴
͂ڠාȄ۷࢕౷͂ॳତ͈࿚ఴͬڬͤ൚̞̀̀ͥȅ̹͘଎
ĲıȪţĪ ͉́࿚ఴ͈ඳօഽτασͬ஖఼ْ̳ͥ࿂̜́ͤȄ̷
̭͉́ঌ಴͈պ౾ͬ౷଎ͅນা̵̯̭ͥ͂́ȄίτͼμȜ
͂̽̀ͅ౷ၑ̦ুட͂ၑ̧ٜ̠̱̹́ͥ͢ͅȅ̯ͣͅ଎
ĲıȪŤĪ ͈ॳତ͈࿚ఴٜ̩ͬ୽൰ْ࿂͉́۷࢕౷̷̸͈ͦ
͈ͦৢ૯̦෸ࠊ̞͂̈́̽̀ͥȅ̷ͦͤ͢ͅΊȜθ́ྫփে
ͅ໛֔ࡇ͈۷࢕౷ͬͺάȜσ̧̳̭̦ͥ͂́ͥ͂ࣉ̢ͥȅ
ːȅ৘࣐۪ޏ
ུΊȜθ͉ŉŕŎōĶ͂ ŋŢŷŢġ ŔŤųŪűŵŴ ̽̀͢ͅٳอ̯ͦ
̤̀ͤȄŘŦţ ήρ;Ύષ́ίτͼ̧̦̠́ͥ̈́̽̀͢ͅ
̞ͥȅ͈̠۪̓̈́͢ޏ́͜൲ै̧̦̭́ͥ͂ͬே೰̱̤̀
ͤȄͼϋΗȜΥΛΠͅ୪௽̯̹۪ͦޏ̢̯̜ͦ͊൲ै̦خ
ෝ̈́ͥͅȅඅͅଔ੻ήρ;Ύ͉ňŰŰŨŭŦġńũųŰŮŦ ̱̤͂̀
ͤȄŘŦţ ήρ;ΎέͿͺρϋ΅ϋΈ͉́඾ུ࣭ඤ͉́ˎ
պ̜́ͤȄ஠ଲٮ͉́ˍպ̞͂̈́̽̀ͥ ĲĶĪȅ̹͘ňŰŰŨŭŦġ
ńũųŰŮŦ ͉ྫၳ͈ŘŦţ ήρ;Ύ́ȄŘŪůťŰŸŴȂŎŢŤȂ
ōŪůŶŹ ൏श͈ őń͈͕̥ȂłůťųŰŪťȂŪŐŔ ൏श͈౤ྎͅͼ
ϋΑΠȜσ̧̳̭̦ͥ͂́ͥ ĲķĪȅ̳̽̀́͢ͅఉ̩͈౤
ྎͅͼϋΑΠȜσ̯̤ͦ̀ͤȄňŰŰŨŭŦġńũųŰŮŦ ͬ൵ව̳
ͥાࣣ͜ယօ̞̈́̽̀ͥͅȅུΊȜθ͉ΗήτΛΠ౤ྎ͞
őń͈۪ޏͬ࿚̴ͩίτͼ̳̭̦ͥ͂਱໦خෝ̜́ͥ͂ࣉ
̢ͥȅ
ˑȅ࿚ఴ͈ඤယ
ུΊȜθ̤̫ͥͅॳତ͈࿚ఴ͉઀ڠࢷ͈ޗش੥͈ඤယ
ͅ״̽̀ै̤ͣͦ̀ͤȄ໛֔ࡇ͈ఉ̩͈઀ڠࢷ̦नဥ̱̀
̞ͥ߼ႅ܁͈ޗش੥ͬ४ࣉ̱̞̀ͥͅ ĲĸĪȅਲြ͈ॳତΊȜ
θ͉̹̺́ȶ௷̱ॳȷ͞ȶ̧֨ॳȷͬ߫ͤ༐̳̺̫͈͈͜
ȪŤȫͺίςΉȜΏοϋ͈୽൰ْ࿂
଎ ĲıȁͺίςΉȜΏοϋ͈౷ࡓત̞ٚ̾̀ͅ
ȪţȫͺίςΉȜΏοϋ͈ඳօഽτασ஖఼ْ࿂
ȪŢȫͺίςΉȜΏοϋ͈ΑΞȜΐ஖఼ْ࿂
υȜ΃σͺͼΡσͥ͢ͅॳତޗ֗ΊȜθ͈ٳอ̞̾̀ͅ
ĹĹ ໛֔ࢥުࣞ൝୺࿝ڠࢷȁࡄݪܮါȁুடشڠȆࢥڠȁల ĵĺ࣢ȁĳıĲĶ
̦ఉ̞̹͛Ȅౙ੗́཈̧̳̩͞ࠑ௽̱̀௽̫͉ͥͅඳ̱̞
͂ࣉ̢ͥȅນ Ĳུ͉ΊȜθ͈઀ڠˍා୆͈ॳତ࿚ఴ͈ඤ
ယ̜́ͥȅ
ນˍ̴͉́͘ȶତ͂ତলȷ̞̠͂଎ ĲĲ̜̠ͥ̈́͢ͅତ
লͅ۝̵̯ͦͥ࿚ఴ̥ͣইͤ͘Ȃষͅȶ௷̱ॳȷ̥ͣȶ֨
̧ॳȷ͒͂ڠਠ̧̦̠̞́ͥ̈́̽̀ͥ͢ͅȅ̹̺൳̲̠͢
̈́࿚ఴͬ௽̵̫̯͈͉̩ͥ́̈́Ȅ࿚ఴͅ཈̵̧̯̞̠̈́͢
ͅ଎ Ĳĳ̜ͥͅȶশࠗȷ̞̹͂̽࿚ఴͬවͦͥȅ̹͘ȶږ
෇ΞΑΠȷȄȶ৘ႁΞΑΠȷȄȶ໘ਠΞΑΠȷ࣐̞ͬڠා̮͂
̷̸ͦͦͅܖུȄ؊ဥȄ໘ਠ̧̦̠̳́ͥͥ͢ͅȅ࿚ఴ͈
ਜ਼๔̦ޗش੥͂൳̲̜́ͤȄ࿚ఴ͈ඤယ̦ఉအ̜́ͤȄΞ
ΑΠ̵̯̭ͬͥ͂́޽ಫۜͬ঵̵̹ͣͦͥḙ̏ͦͣͤ͢ͅ
୆രͅΊȜθͬ཈̵̴̧̯௽̵̧̫̯̭̦ͥ͂́ͥ͂ࣉ
̢ͥȅ
ˑȅ͂͛͘
ུࡄݪ̞̾̀ͅȶΊȜθȷȄȶυȜ΃σͺͼΡσȷȄȶ৘࣐
۪ޏȷȄȶ࿚ఴ͈ඤယȷ̞݈̾̀ͅა̱̹ͬȅ̷ͦͤ͢ͅȄ
υȜ΃σͺͼΡσͥ͢ͅॳତޗ֗ΊȜθ̱͂̀Ȅ੫ঊ઀ڠ
୆͈ॳତͅచ̳ͥߎ਀փে̵̲̯̞̠ͬۜ̈́̈́͢ΊȜθ
ͬै̭̦ͥ͂خෝ̜́ͥ͂ࣉ̢ͣͦͥȅ
ૺೃેޙ̱͂̀ါݥ೰݅Ȅٸ໐୭ࠗȄඤ໐୭̧̦ࠗ́̀
̤ͤȄίυΈρηϋΈ̤̞̀ͅٳอ࣐̞̭ͬ̽̀ͥ͂ͧ́
̜ͥȅ̴͉͘઀ڠˍා୆͈ॳତ࿚ఴ̵଼̯́ͬۖ͘ȄΕέ
Π;Ϳͺ͈ΞΑΠ̳ͬͥȅ৘षͅ઀ڠ୆̞̽̀ͣ͜͞ͅȄ
̷͈ࠫض̯ͬ͂ͣ̈́ͥ͜ͅ٨ၻ̧̱̞̹̞ͬ̀ȅ
४ࣉ໲ࡃ
ˍȫ໲໐شڠજȪĳııĹĪȶ઀ڠࢷڠਠঐ൵ါႀٜ୰ȁॳତ༎ȷ
ũŵŵűĻİİŸŸŸįŮŦŹŵįŨŰįūűİŢŠŮŦůŶİŴũŰŵŰŶİůŦŸĮŤŴİźŰŶųźŰŶİ
ˎȫ࣭ၛޗ֗ଽॐࡄݪਫ਼ȪĳıĲĶĪȶ஠࣭ڠႁȆڠਠેޙ಺औȷ
ũŵŵűĻİİŸŸŸįůŪŦųįŨŰįūűİŬŢŪũŢŵŴŶİŻŦůŬŰŬŶŨŢŬŶųźŰŬŶįũŵŮŭ
ˏȫଳઔـঊȪĳııĸȫȶ઀ڠࢷ̥ͣࣞ൝ڠࢷ͈́͘ॳତȆତڠ͈
଼ୡ͞ఠഽ൝͈ࠐා་اȷȸ࣭ၛޗ֗ଽॐࡄݪਫ਼ܮါȹల
ĲĴķ ਬ ĭġűűįġĺĲĮĲĲĶ
ːȫ࣭ၛޗ֗ଽॐࡄݪਫ਼ޗ֗ࡄݪૂ༭ΓϋΗȜȪĳıĲĵĪȶ઀ಎڠ
ࢷΟΐΗσޗऺ͈ା๵͂၌ဥેޙͅ۾̳ͥ಺औȷ
ũŵŵűĻİİŸŸŸįġůŪŦųįġŨŰįġ ūűİŴŦŪŬŢİıĵŠŬŦůŬźŶŠŢůůŢŪİťŪŵŮĮ
ũŰŶŬŰŬŶįũŵŮŭ
ˑȫłűűŭŦġŔŵŰųŦȪĳıĲĶĪȶŪőŢť ͂ڠ͖̠ȷ
ũŵŵűĻİİŸŸŸįŢűűŭŦįŤŰŮİūűİŦťŶŤŢŵŪŰůİŪűŢťİ
˒ȫള༏ਘংȆಎఆઆ࠻ȪĳıĲĵȫȶ̶̈́૽͉ΊȜθͅΧζ͈̥ͥ
ٳอ࡛ા̥ͣං̹ȶΊȜθ଻ȷུ͈ৗȷၛྵ܁ఱڠד௨ڠ໐
˓ȫ೧ࡉ჋ຐȶުٮ૽͈ȸΊȜθ଻ȹ౴݅ȷ
ũŵŵűĻİİŵŰŨŦŵŵŦųįŤŰŮİŭŪİĹĵķĵĳ
˔ȫଳࡣםংȪĳıĲĳĪȶίΰ̹͈ͥ͛ͅΊȜθίρϋΣϋΈ͈
ޗش੥ɃܖயɄȷܿ੅ບა২
˕ȫٯ୼ਹ౳ȪĲĺĺķĪȶິ૽̤̫ͥͅฃ໤࣐൲̤̫ͥͅρͼέΑ
Ηͼσ͈໦ଢ଼ȷȸئ۾੫ঊౣܢఱڠܮါȹĲĵĮĲĶ ے įűűįĵĶĮķĶ
Ĳıȫ׆୼حయঊȄซങঊȪĳııĹȫȶ޲Ⴛ৪͈ΑΠτΑచੜ࣐൲͂
૖ު଻ΑΠτΑ͈͂۾Ⴒȷ२ਹۭࢌڠধȁĲıے įűűįĹĺĮĺĳ
ĲĲȫڼ৆ٛ২ΨϋΘͼ΢θ΋γȜσΟͻϋΈΑȪĳıĲĵȫȶͺΣν
ͺστεȜΠȷũŵŵűĻİİŸŸŸįţŢůťŢŪůŢŮŤŰįŤŰįūűİŪųİŭŪţųŢųźİ
ĲĳȫőŪŨŰŰġ̮൚౷ͺͼΡσȪĳıĲĶĪȶ̮൚౷ͺͼΡσ̽̀ȉȷ
ũŵŵűĻİİŭŰŤŢŭŪťŰŭįűŪŨŰŰįūűİ
ĲĴȫ̤ ฃ̞໤ͺͼΡσȶͺηȡ΄ΑȷȪĳıĲĶĪȶ࢖৆;Ϳή΍ͼΠȷ
ນˍȁ઀ڠˍාॳତ͈࿚ఴ͈ඤယ
ˍ ତ͂ତল
ˎ ௷̱ॳӱ
ˏ ̧֨ॳӱ
ː শࠗ
ˑ ௷̱ॳӲ
˒ ̧֨ॳӲ
˓ ږ෇ΞΑΠ
˔ ৘ႁΞΑΠ
˕ ໘ਠΞΑΠ
଎ Ĳĳȁȶশࠗȷ͈࿚ఴ
଎ ĲĲȁȶତ͂ତলȷ͈࿚ఴ
Ĺĺ
ũŵŵűĻİİŸŸŸįŢŮŪĮŨŢŴįŤŰŮİŪůťŦŹįűũű
Ĳĵȫ໛֔ࡇ۷࢕ૂ༭γȜθβȜΐȪĳıĲĶĪȶ͏̩̞ΡΛΠ΋θȷ
ũŵŵűĻİİŸŸŸįŧŶŬŶĮŦįŤŰŮİ
ĲĶȫڼ৆ٛ২;ͿήτΛΐȪĳıĲĶĪȶŘŦţ ήρ;ΎΏͿͺρϋ΅
ϋΈŕŐőĲıȪ඾ུ࣭ඤȆଲٮȫȷ
ũŵŵűŴĻİİŸŦţųŢŨŦįūűİŮŰţŪŭŦİťŢŵŢİűŤŠţųŰŸŴŦųŠŴũŢųŦįũŵŮŭ
ĲķȫńũųŰŮŦ ήρ;ΎȪĳıĲĶȫ
ũŵŵűŴĻİİŸŸŸįŨŰŰŨŭŦįŤŰįūűİŤũųŰŮŦİţųŰŸŴŦųİ
Ĳĸȫڼ৆ٛ২໛֔ࡇޗش੥ރݯਫ਼ȪĳıĲĲ ȡ ĳıĲĵĪȶޗش੥न఼
֚။ȷũŵŵűĻİİŵŦŹŵĮŧŶŬŶŪįŤŰįūűİŴŢŪŵŢŬŶİŪůťŦŹįũŵŮŭ
υȜ΃σͺͼΡσͥ͢ͅॳତޗ֗ΊȜθ͈ٳอ̞̾̀ͅ
